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Abstract 
Subject specific mentoring may provide a means for developing both mentoring 
and teaching practices. Using a two-group posttest only design, 60 final year 
preservice teachers (control group) and 12 final year preservice teachers 
(intervention group) from the same university were compared after a four-week 
professional experience program.  The intervention group received a mentoring 
program for developing primary science teaching practices.  The 34-item Likert 
scale survey measured both the control group and intervention group perceptions 
of their mentoring in primary science across previously established mentoring 
factors (i.e., personal attributes, system requirements, pedagogical knowledge, 
modelling, and feedback).  Results indicated that those in the intervention group 
perceived they had received more mentoring experiences on each of the five 
factors, and ANOVA results indicated that these differences were statistically 
significant for the first four factors.  Cronbach alpha scores of internal 
consistency for the five factors were considered acceptable (i.e., personal 
attributes=.92, system requirements=.88, pedagogical knowledge=.95, 
modelling=.92, and feedback=.92).  It is argued that subject specific mentoring 
has the potential to enhance the degree and quality of a preservice teacher’s 
professional experiences and may resourcefully support teachers in their roles as 
mentors and as teachers of specific subjects in the primary school. It is further 
argued that subject specific mentoring needs to be considered for all key 
learning areas. 
 
 
Mentoring appears to be a key for enhancing the knowledge and skills of primary teachers, 
and this includes preservice teachers (Edwards & Collison, 1996; Reiman & Thies-
Sprinthall, 1998; Tomlinson, 1995).  Educators (e.g., Mullen, Cox, Boettcher, & Adoue, 
1997) have pushed for new patterns of mentoring within preservice teacher education, 
particularly emphasising the shift from generic to specific mentoring (Jarvis, McKeon, 
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Coates, & Vause, 2001).  Identifying effective mentoring practices for teaching a specific 
subject may lead towards developing quality mentoring programs for learning how to teach 
in this subject area, consistent with current education reforms (e.g., Hudson & Ginns, 
2008).  However, general primary teachers are not experts in all subjects in the primary 
school (Mulholland, 1999) so they must learn to enhance their teaching in subject areas 
where they are not experts, and because of the general nature of primary teaching, mentors 
must also learn to enhance mentoring practices in subject areas where they are not experts.  
This will require considerable guidance to ensure that mentors are developing not only 
their mentoring skills but also their own teaching skills in specific subjects such as primary 
science if they are to be effective in their practices. 
 
The mentoring intervention employed in this study aimed to develop the mentor’s 
mentoring knowledge and skills in one primary subject area, and simultaneously, 
enhance the mentee’s teaching of this subject.  This particular mentoring intervention 
(referred to as the “mentoring program”) was designed to be collaborative, and was 
constructed to reflect the development of the factors and associated items contained in a 
final survey previously subjected to confirmatory factor analysis (Hudson, Skamp, & 
Brooks, 2005).  The factors identified were: personal attributes, system requirements, 
pedagogical knowledge, modelling, and feedback.  These factors had associated 
attributes and/or practices determined in the literature on mentoring.  Each attribute 
and/or practice on the mentoring program was linked to a particular survey item.  For 
example, Item 32 (factor: pedagogical knowledge) states, “During my final professional 
school experience (i.e., internship/practicum) in primary science teaching my mentor 
showed me how to assess the students’ learning of science.”  Mentoring strategies 
associated with this item included: linking assessments to outcomes, making references 
to the syllabus, and demonstrating an assessment procedure (e.g., Figure 1).   
 
 
Assessing the students’ learning of science 
 
Background information:  
• A mentor with knowledge of assessment methods of science teaching can 
assist the mentee in sequential and purposeful planning for the teaching of 
science (Corcoran & Andrew, 1988).  
• Gilbert and Qualter (1996) emphasise the importance of assessment for 
teaching and learning activities within the science curriculum.   
• Conducting an assessment of students is addressing a system requirement 
(Kahle, 1999). 
• Mentors need to help mentees “use and respond to a variety of 
appropriately designed assessments at the beginning of new science topics 
as well as throughout the teaching process” (Jarvis, et al., 2001, p. 10).    
 
Strategies:  
* Tell the mentee that assessments of students are related to the learning 
outcomes of a science lesson(s).  Refer the mentee to the science syllabus. 
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* Demonstrate how you would assess students’ learning on a science lesson 
you had just taught, and show how you would record the students’ 
progress, e.g., checklist. 
 
Figure 1: Example of background literature relating to an item and associated 
mentoring strategies related to the “Pedagogical Knowledge” factor. 
 
 
The aim of this study was to design, implement, and evaluate a mentoring intervention for 
preservice teachers of primary science. 
 
Research methods 
The study reported here is part of a larger study investigating mentoring in a specific 
subject area (i.e., primary science teaching).  This component of the study was a mixed 
method design with a randomised two-group posttest only design (control group and 
intervention group; Hittleman & Simon, 2002) investigating the perceptions of mentees’ 
mentoring in primary science teaching through a validated survey instrument after their 
professional experiences.  The “Mentoring for Effective Primary Science Teaching” 
(MEPST) instrument used in this study evolved through a series of iterations including 
small-scale interviews with mentors and mentees (n=10), two pilot tests, and 
confirmatory factor analysis of 331 final year preservice teachers’ perceptions of 
mentoring preservice primary science teaching.  The final theoretical model produced 
good “goodness of fit” indices (χ2=1335, df=513, CMIDF=2.60, IFI=.922, CFI=.921, 
RMR=.066, RMSEA=.070, p<.001; Hudson et al., 2005; see Kline, 1998; Hair, 
Anderson, Tatham, & Black, 1995), which further supported the previously mentioned 
five-factor model.  
 
The content of each survey item included a statement that contained a literature-based 
mentoring skill or practice or behaviour that could be recognised in a word or phrase, 
and allowed a complete response to the item on a five-part Likert scale, with response 
categories “strongly disagree” (1), “disagree” (2), “uncertain” (3), “agree” (4), and 
“strongly agree” (5).  At each stage of these preliminary studies and to further 
substantiate the instrument’s validity, five specialists (one in the field of science 
education, one in the field of mentoring, one in the field of survey construction, and two 
statistical analysts) examined the items on the proposed survey.    
 
The identification of these five factors and associated attributes and practices that may be 
linked to mentoring in primary science paved the way for designing a specific mentoring 
intervention (e.g., Hudson, 2003).  The intervention drew upon the literature for devising 
mentoring strategies that may be associated with each item on the survey.  Seventy-two 
mentors were then randomly partnered with final year preservice teachers by university 
administrative staff.  Within this cohort, 12 mentors and their respective mentees were 
randomly selected as the intervention group and the remainder constituted the control 
group who proceeded with their traditional mentoring practices.   
 
Participants 
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Seventy-two mentees involved in the mentoring intervention were administered a survey to 
measure their perceptions of the mentoring program immediately after the mentees’ four-
week professional experience.  Statistical and educational comparisons were made between 
the control group (n=60) and the intervention group (n=12).  The effect size of the 
difference in mean scores was calculated between the control group and intervention 
group.  
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Results and discussions 
Key findings in this study relate to 72 final year preservice teachers’ perceptions of their 
mentoring in primary science teaching, and are summarised within each of the previously 
described five factors (Table 1).  In addition, effect sizes were used to compare data from 
both the intervention group (n=12) and control group (n=60) on each of the five factors.  
The largest effect size [d] was evident with “System Requirements.”  For the intervention 
group the mean score was 4.14, while the control group mean score was 2.40, which 
indicated a very large effect size in favour of the intervention group (d=1.47).   
 
Table 1 
Descriptive Statistics, ANOVA Comparisons, and Effect Sizes of the Five Factors for 
Control and Intervention Groups 
 Control 
(n=60) 
Intervention 
(n=12) 
   
 
Factor 
 
M 
 
SD 
 
M 
 
SD 
Mean 
difference 
Effect 
size 
t (df=70)
Personal Attributes 3.42 1.11 4.00 0.62 0.58 0.55 1.76* 
System Requirements 2.40 1.02 4.14 0.86 1.74 1.47 5.53** 
Pedagogical Knowledge 2.88 1.07 3.67 0.50 0.79 0.76 2.48* 
Modelling  3.18 1.02 3.81 0.62 0.63 0.64 2.06* 
Feedback 3.30 1.10 3.85 0.81 0.54 0.51 1.62 
** p<.01, * p<.05 
 
The effect size was also considered large for “Pedagogical Knowledge” with a control 
group mean score of 2.88 and an intervention group mean score of 3.67 (d=.76).  “Personal 
Attributes” and “Modelling” would be classified as at least medium effect sizes (d=.55 & 
d=.51, respectively; Table 1).  In educational contexts, “Effect sizes of .20 are considered 
small; .50, medium; and, .80, large” (Hittleman & Simon, 2002, p. 178).  In this 
preliminary small-scale comparison, it appeared that differences in the mentees’ 
perceptions between the traditional mentoring program and the specific mentoring 
intervention were statistically and educationally significant on four of the five factors in 
favour of the specific mentoring intervention.  Further elaboration of the items associated 
with each factor provides more insight into the perceptions of the mentoring intervention 
practices.   
 
 Factor 1: Personal attributes. 
Mentees in the control group generally agreed that mentors exhibited “Personal Attributes” 
for mentoring primary science teaching (mean score range: 2.69 to 3.93, SD range: 1.09 to 
1.32, Table 2).  Even though 80% of mentees indicated that their mentors were supportive, 
10% strongly disagreed with this practice.  Thirty percent of mentees claimed that the 
mentor did not make them feel positive or confident about teaching primary science, with 
27% claiming that the mentor did not listen attentively to the mentee about their science 
teaching.  Other than instilling confidence to teaching science (49%) and assisting in 
reflecting on practices (48%), the majority of mentors practised the attributes associated 
with the factor labelled “Personal Attributes” (Table 2).   
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Table 2 
“Personal Attributes” for Mentoring Primary Science Teaching (Control-Intervention 
Mentees) 
Control group (n=60)  Intervention group (n=12)  
Mentoring practice %* M SD %* M SD 
Supportive 80 3.93 1.25 92 4.50 1.38 
Comfortable in talking 68 3.62 1.21 50 3.33 0.98 
Attentive 57 3.31 1.30 67 3.58 0.90 
Instilled positive attitudes  53 3.25 1.32 92 4.42 0.67 
Instilled confidence 49 3.20 1.31 83 4.17 0.72 
Assisted in reflecting  48 2.69 1.09 92 4.00 0.95 
* %=Percentage of mentees who either “agreed” or “strongly agreed” their mentor 
provided that specific mentoring practice 
 
In comparison to the rank order statistics of the control group, the intervention group 
presented a very different set of statistics.  In this group, only half the mentors appeared 
comfortable in talking about science (50%); however all other practices associated with 
“Personal Attributes” were significantly higher (mean score range: 3.33 to 4.50, SD range: 
.67 to 1.38, Table 2), with 92% of mentees indicating that mentors were supportive, 
instilled positive attitudes, and assisted with reflective practices in their science teaching.  
Mentors were perceived by their mentees to be more attentive (67%) and instilled a 
confidence in the mentees for teaching science (83%, Table 2).   
 
Factor 2: System requirements. 
Similar to a previous study in this research (Hudson & Skamp, 2003), about a quarter of 
the mentors in the control group were perceived by mentees to provide “System 
Requirements” (mean score range: 2.37 to 2.45, SD range: 1.14 to 1.22, Table 3).  Only 
25% of mentors outlined science curriculum documents, and 22% discussed the science 
syllabus aims and the school’s science policy.  Conversely, 75% of mentors or more did 
not provide their mentees with “System Requirements” for primary science teaching.   
 
Table 3 
“System Requirements” for Mentoring Primary Science Teaching (Control-Intervention) 
Control group  Intervention group  
Mentoring practice %* M SD  %* M SD 
Outlined curriculum 25 2.37 1.22  75 3.75 1.14 
Discussed aims 22 2.45 1.14  75 4.25 0.87 
Discussed policies 22 2.37 1.18  92 4.42 0.90 
* %=Percentage of mentees who either “agreed” or “strongly agreed” their mentor 
provided that specific mentoring practice 
 
The intervention group indicated significantly higher involvement from mentors in 
“System Requirements” (M range: 3.75 to 4.42, SD range: .87 to 1.14, Table 3) with three 
quarters of mentors outlining the science curriculum and discussing the aims for teaching 
science, and 92% of mentors discussing the school’s science policy (Table 3).  This 
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represented a greater than 250% increase in these perceptions of mentoring practices for 
the mentors involved in the intervention compared to the control group.   
 
 Factor 3: Pedagogical knowledge. 
Only two items (“assisted with timetabling” & “assisted with classroom management”) 
associated with the factor “Pedagogical Knowledge” received a higher than 50% rating 
from the 60 mentees in the control group (M score range: 2.47 to 3.35, SD range: 1.21 to 
1.39, Table 4).  For the control group, the “Pedagogical Knowledge” mentoring practices 
for primary science teaching involved, in rank order: preparation (45%), questioning 
techniques (40%), planning (38%), teaching strategies (37%), knowledge (35%), problem 
solving (33%), providing viewpoints (32%), and discussing assessment (21%) were 
exercised by less than half the mentors in this group (Table 4).  Pedagogical knowledge is 
considered an essential reason for involving preservice teachers in professional 
experiences, yet most mentors do not provide this knowledge in the area of primary 
science, which significantly diminishes the value of the mentee’s professional experience 
for science teaching.   
 
Table 4 
“Pedagogical Knowledge” for Mentoring Primary Science Teaching (Control-
Intervention) 
Control group  Intervention group 
Mentoring practice %* M SD %* M SD 
Assisted with timetabling  63 3.35 1.33 92 4.42 0.67
Assisted with classroom management 53 3.10 1.37 92 3.83 0.83
Discussed implementation 50 3.05 1.33 92 4.00 0.74
Guided preparation  45 2.91 1.39 58 3.00 1.35
Discussed questioning techniques 40 2.95 1.27 83 4.00 0.85
Assisted in planning 38 2.85 1.30 83 3.67 0.98
Assisted with teaching strategies 37 2.80 1.27 58 3.00 0.95
Discussed knowledge  35 2.76 1.24 67 3.91 0.99
Discussed problem solving  33 2.67 1.24 67 3.58 1.08
Provided viewpoints 32 2.73 1.21 42 3.33 1.15
Discussed assessment  21 2.47 1.21 62 3.67 1.23
* %=Percentage of mentees who either “agreed” or “strongly agreed” their mentor 
provided that specific mentoring practice 
 
Conversely, only one item (“provided viewpoints”) received a less than a 50% rating from 
the 12 mentees in the intervention group; even so, all items associated with “Pedagogical 
Knowledge” were significantly higher (M score range: 3.00 to 4.42, SD range: .67 to 1.35, 
Table 4) than the control group statistics.  There was an increase of 100% for four items 
(“discussed questioning techniques”=83%, “assisted in planning”=83%, “discussed 
problem solving“=67%, “discussed assessment”=62%, Table 5.4), and an increase of more 
than 50% for five items (“assisted with timetabling”=92%, “assisted with classroom 
management”=92%, “discussed implementation”=92%, “discussed knowledge”=67%, 
“assisted with teaching strategies”=58%, Table 4).  One item (“guided preparation”) 
increased by more than 25%, which may be attributed to the mentoring intervention. 
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Factor 4: Modelling. 
Items associated with “Modelling” indicated that mentors in the control group did not 
generally model science teaching practices for their mentees (M score range: 2.63 to 3.62, 
SD range: 1.21 to 1.30, Table 5).  Although 62% of mentors modelled a rapport with 
students and 55% demonstrated at least one hands-on lesson, less than half the mentors 
modelled enthusiasm for teaching science (48%), science syllabus language (45%), science 
teaching (43%), classroom management (42%), effective science teaching (35%), and 
well-designed science lessons (35%, Table 5).   
 
In the intervention group, modelling a rapport with students (50%) and using science 
syllabus language (42%) were lower than in the control group; however all other 
“Modelling” practices were significantly higher than the control group’s results (M score 
range: 2.17 to 4.58, SD range: .67 to 1.19, Table 5).  Ninety-two percent of mentors 
modelled science teaching with at least one hands-on lesson and all but one mentor 
demonstrated classroom management strategies.  Mentees in the intervention group 
indicated that 83% of mentors had well-designed lessons, and three quarters of mentors 
modelling effective science teaching and displayed enthusiasm for science teaching.  Four 
items associated with “Modelling” practices represented an increase of over 100% 
compared to the control group (Table 5).   
 
Table 5 
“Modelling” Primary Science Teaching (Control-Intervention) 
Control group  Intervention 
group 
 
Mentoring practice 
%* M SD %* M SD 
Modelled rapport with students 62 3.62 1.17 50 3.25 1.22 
Demonstrated hands-on 55 3.45 1.28 92 4.58 0.67 
Displayed enthusiasm 48 3.37 1.21 75 3.91 1.08 
Used syllabus language 45 3.20 1.21 42 2.17 1.19 
Modelled science teaching  43 3.15 1.16 92 4.38 0.79 
Modelled classroom management  42 3.05 1.17 92 4.41 0.67 
Modelled effective science teaching  35 2.63 1.30 75 4.08 0.99 
Modelled a well-designed lesson 35 2.98 1.26 83 4.17 0.72 
* %=Percentage of mentees who either “agreed” or “strongly agreed” their mentor 
provided that specific mentoring practice 
 
 
Factor 5: Feedback. 
According to the mentees (n=60), most mentors in the control group provided “Feedback” 
on the mentees’ primary science teaching (M score range: 2.63 to 3.62, SD range: 1.21 to 
1.30, Table 6).  Oral feedback (70%) was practised more than written feedback (58%), and 
although 72% of mentors observed the mentee’s teaching, 67% evaluated the mentee’s 
teaching, and 53% reviewed the mentee’s lesson plans, only 37% of mentors articulated 
their expectations for teaching science.  The quality of mentoring in the area of “Feedback” 
may be diminished by the inadequate articulation of expectations for teaching primary 
science. 
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All mentoring practices for “Feedback” were significantly higher for the intervention 
group (M score range: 3.33 to 4.25, SD range: .45 to 1.27, Table 6) with 100% of mentors 
observing their mentees teach science, and all mentors in this group provided oral feedback 
on the mentee’s science teaching.  Ninety-two percent of mentors evaluated the mentee’s 
science teaching, and 67% reviewed the mentee’s science lesson plans and provided 
written feedback.  The mentees indicated that 58% of mentors in the intervention group 
articulated their expectations for teaching science (Table 6).   
 
Table 6 
“Feedback” on Primary Science Teaching (Control-Intervention) 
Control group  Intervention group  
Mentoring practice %* M SD %* M SD 
Observed teaching for feedback 72 3.73 1.16 100 4.08 0.99 
Provided oral feedback 70 3.58 1.39 100 4.25 0.45 
Provided evaluation on teaching 67 3.33 1.37 92 4.00 0.85 
Provided written feedback 58 3.28 1.33 67 3.83 1.27 
Reviewed lesson plans 53 3.05 1.31 67 3.33 1.15 
Articulated expectations 37 2.83 1.78 58 3.58 1.00 
* %=Percentage of mentees who either “agreed” or “strongly agreed” their mentor 
provided that specific mentoring practice 
 
Additionally, Cronbach alpha scores of internal consistency for the five factors (i.e., 
personal attributes, system requirements, pedagogical knowledge, modelling, and 
feedback) provided further validation of the final MEPST instrument (.92, .88, .95, .92, .92 
respectively).   
 
Conclusion 
The literature suggests that there is considerable potential for mentoring to bring about 
reform.  Yet, the literature also indicates that there have been few programs on mentoring 
in specific subject areas.  This study has evaluated a specific mentoring intervention in 
primary science education derived from the literature and pilot studies, and has shown that 
mentoring involving five factors (namely: Personal Attributes, System Requirements, 
Pedagogical Knowledge, Modelling, and Feedback) and associated practices can positively 
affect the mentees’ perceptions on the amount of mentoring they receive.  It is argued that 
mentoring programs in specific subject areas may resourcefully support teachers in their 
roles as mentors.  Such programs may be used to pinpoint possible areas for professional 
development to ensure that mentors are adequately prepared for their complex roles.  A 
specific mentoring program may also enhance the mentors’ confidence for teaching a 
particular subject and their confidence in their own mentoring practices.  While further 
studies are needed to determine the improvements in actual teaching practices, this study 
demonstrates the potential of a specific mentoring program to bring about reform in 
primary education.  Indeed, specific mentoring needs to be considered for all key learning 
areas. 
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